Since the early work of Kihlman and Levan (1949) which demonstrated that caffeine induces chromosomal alterations in plants, other reports are available to show that food additives, edible fats, insecticides etc. could be mutagenic (Sax and Sax 1968 , Hollaender 1971 , Kihlman et al. 1974 ). The present work was under taken to study the mutagenic effects, if any of ginger and turmeric which have been used as condiments in culinary preparations from time immemmorial. Ginger is obtained from the rhizomes of the ginger plant (Zingiber officinale) which contain starch, gums, an oleoresin gingerin and an essential oil which imparts the aroma. The tubers of Curcuma longa form the turmeric. Ginger is used in culinary pre parations for flavouring beverages such as ginger-ale and ginger-beer and occasional ly in medicines.
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Materials and methods
Extracts of fresh rhizomes of ginger and turmeric were prepared by crushing the rhizomes in a mortar. The extract thus obtained was diluted to desired con centrations, using distilled water. Germinating bulbs of Allium cepa were placed in vials containing the required concentrations of the extract so that the roots were immersed in the extract. Test experiments showed that concentrations of the extracts of ginger and turmeric, above 4%, were toxic and hence the effects of 4%, 2%, 1 and 0.5% solutions of the extract were studied. Growing roots of onion were treated for five hours. After treatment the roots were washed in distilled water and fixed a 3:1 solution of alcohol and acetic acid. Cytological studies were conducted, using hematoxylin stain. Roots fixed from the same bulbs before treatment served as controls.
Observations
Effects of extracts of ginger Control materials of Allium cepa (2n=16) showed normal divisions in root tip cells though abnormalities were encountered occasionally. In the samples treated with 4% concentrations of the extract, chromosome breakages were observed in large frequencies (Fig. 1) . C-mitosis was observed in 2% and 4% concentrations of the extract (Table 1) . Effects of extracts of turmeric Deformations of the nuclei as seen in Figs. 2 and 3 were observed in roots treat ed with higher concentrations of the extract of fresh rhizomes of turmeric. Both chromosome and chromatid breakages were observed in many cells in treatments with 1%, 2% and 4% concentrations (Fig. 4) . Achromatic lesions or gaps were observed in many cells and interchromatid exchanges as seen in Fig. 5 , occasionally (Table 2) . Tables 1 and 2 show that the predominant type of aberrations induced by ginger and turmeric extracts is chromosome breakage. In majority of cells, breakages were observed at the centromere region, but random distribution of breaks were also observed. Besides chromosome breakage, its effects on spindle and cyto kinesis were indicated by the occurrence of c-mitosis, somatic segregations, binu cleate cells and multipolar anaphases. The present study thus clearly shows that extracts of fresh rhizomes of ginger and turmeric are radiomimetic and produce a variety of abnormalities in cell division.
As is well known, attention was focussed on the possible mutagenic hazards of food additives, beverages etc. since the discovery of Kihlman and Levan (1949) that caffeine induces chromosomal aberrations in plant cells. Sax and Sax (1968) in their studies on the radiomimetic effects of 'Sucaryl' have pointed out that high concentrations of 'Sucaryl' or "Saccharin" were radiomimetic. Antioxidants added to dry cereals, potato chips and other food products to preserve crispness have also been reported to possess chromosome breaking ability. The antioxidant BHT (Butylated hydroxytoluene) has been found to break chromosomes and also induce amitotic divisions and polyploidy (Sax and Sax 1968) . Swaminathan and Natara jan (1956, 1959) have reported that a few vegetable oils and edible fats are mutagenic. The condiment asafoetida is known to produce chromosomal aberrations in Vicia faba (Das et al. 1968 ). Insecticides have long been known to be toxic to man and some have been reported to be radiomimetic (Wuu and Grant 1966) . The use of a few insecticides on food plants have already been prohibited in several countries.
It has long been known that agents which are radiomimetic are also capable of` producing gene mutations (Sax and Sax 1968 , D'Amato 1956 , Abraham 1974 . The abnormalities induced by ginger and turmeric are therefore important in terms of mutagenecity and carcinogenecity for the persons who consume this since it is pos sible that some of the abnormal cells might survive and multiply. Kihlman (1966) has pointed out that all agents which break plant chromosomes may not break animal chromosomes, but the correlation is high. Ginger and turmeric have been used as condiments in culinary preparations widely though only very small quantities are consumed. The present finding indicates the need for awareness on the part of those who consume ginger and turmeric that these can also be mutagenic.
Summary
The effects of the two commonly used condiments, ginger and turmeric on cell divisions in root tip cells of onion have been studied. The predominant type of aberration in both cases was chromosome breakage. C-mitosis, somatic segrega tions, multipolar anaphases etc. were also observed. The present study has shown that extracts of fresh rhizomes of Zingiber officinale (ginger) and Curcuma Tonga (turmeric) are radiomimetic and may be mutagenic.
